The potential of an equimolar combination of propane-1,2-diol and glycerol as a vitrification solution for corneas.
Corneas must first be equilibrated with multimolar concentrations of cryoprotectants if the formation of ice during cryopreservation is to be avoided by vitrification at practicable cooling rates. Rabbit corneas were exposed to equimolar mixtures of the cryoprotectants propane-1,2-diol and glycerol in a Hepes-buffered Ringer's solution containing glutathione, adenosine, 5 mmol/liter sodium bicarbonate, and 6% w/v bovine serum albumin. Endothelial function was assessed by monitoring its ability to control stromal hydration during perfusion of the endothelial surface at 34 degrees C for 6 h. Endothelial morphology was observed by specular microscopy during perfusion and by scanning electron microscopy after perfusion. Endothelial pump activity and structural integrity of the endothelial layer were demonstrated after 20 min exposure at 4 degrees C to a total concentration of 1.4 mol/liter cryoprotectant (i.e., 0.7 mol/liter propane-1,2-diol + 0.7 mol/liter glycerol). Exposure to 2.0 and 3.4 mol/liter cryoprotectant for 20 min at 4 degrees and -5 degrees C, respectively, resulted in initial endothelial damage; but this repaired and a functioning endothelial pump was subsequently demonstrated. Although exposure to 4.1 mol/liter cryoprotectant for 10 min at -10 degrees C caused irreparable damage to 2/4 corneas, reduced dilution temperatures together with increased dilution time allowed exposure to 4.8 and 5.5 mol/liter cryoprotectant with retention of endothelial pump activity. Exposure to 6.1 mol/liter cryoprotectant for 10 min at -15 degrees C caused endothelial damage which was not mitigated by the presence of 2.5% w/v chondroitin sulfate. Endothelial function may be improved by further modification of addition and dilution protocols or by exposure to the cryoprotectants at lower temperatures.